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Pulgas de praia
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Un exemplo sinxelo
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Un exemplo sinxelo
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Representando datos circulares

{circular}
pulgas<-circular(pulgas,units="degrees")

plot(pulgas,stack=T,col="darkgreen")

rose.diag(pulgas,add=T, col="lightgreen")
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A media circular

µ̄ = atan2

(
1

n

n∑
i=1

sin θi,
1

n

n∑
i=1

cos θi

)

µ̄ = 301.0753

{circular}
mean.circular(pulgas)
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Concentración dos datos

R̄ =

( 1

n

n∑
i=1

sin θi

)2

,

(
1

n

n∑
i=1

cos θi

)2
1/2

R̄ = 0.4433

{circular}
rho.circular(pulgas)
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Densidade circular: von Mises

f(θ;µ, κ) =
1

2πI0(κ)
exp(κ cos(θ − µ))

{circular}
mu<-circular(pi/2)

kappa<-2

curve.circular(dvonmises(x,mu,kappa),lwd=3,col="forestgreen")
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Densidade circular: von Mises

f(θ;µ, κ) =
1

2πI0(κ)
exp(κ cos(θ − µ))

{circular}
mu<-circular(pi/2)

kappa<-2

curve.circular(dvonmises(x,mu,kappa),lwd=3,col="forestgreen")

kappa<-4

curve.circular(dvonmises(x,mu,kappa),add=T,lwd=3,col="blue")
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Densidade circular: von Mises

f(θ;µ, κ) =
1

2πI0(κ)
exp(κ cos(θ − µ))

{circular}
mu<-circular(pi/2)

kappa<-2

curve.circular(dvonmises(x,mu,kappa),lwd=3,col="forestgreen")

kappa<-4

curve.circular(dvonmises(x,mu,kappa),add=T,lwd=3,col="blue")

kappa<-0.5

curve.circular(dvonmises(x,mu,kappa),add=T,lwd=3,col=2)
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Densidade circular: von Mises

{circular}
mle.vonmises(pulgas,bias=TRUE)
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Cabalos do demo

{NPCirc}
data(dragonfly)

plot(circular(dragonfly),stack=T,col="darkgreen")

rose.diag(dragonfly,bins=20,add=T,col="lightgreen")
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Estimación tipo núcleo da densidade

f̂κ(θ) =
1

n

n∑
i=1

Kκ(θ −Θi)

{NPCirc}
kern.den.circ(x,bw=50)
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Estimación tipo núcleo da densidade

f̂κ(θ) =
1

n

n∑
i=1

Kκ(θ −Θi)

{NPCirc}
kern.den.circ(x,bw=200)

Maŕıa Alonso Pena Datos circulares con R



Estimación tipo núcleo da densidade

f̂κ(θ) =
1

n

n∑
i=1

Kκ(θ −Θi)

{NPCirc}
kern.den.circ(x,bw=5)
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Selección do parámetro de suavizado

AMISE(κ) =

{
1

16

[
1− I2(κ)

I0(κ)

]2 ∫ 2π

0

[f
′′
(θ)]2dθ +

I0(2κ)

2nπ(Io(κ))2

}

I Regra do polgar

I Regra plug-in

I Validación cruzada

I Bootstrap

{NPCirc}
bw.rt(x) bw.CV(x)

bw.pi(x) bw.boot(x)

Maŕıa Alonso Pena Datos circulares con R



Estimación tipo núcleo da densidade

{NPCirc}
plugin<-bw.pi(dragonfly)

kern.den.circ(dragonfly,bw=plugin)
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Regresión con variables circulares

I Explicativa Θ: ángulo de desequilibrio

I Resposta Y : peso corrector

I Explicativa X: distancia

I Resposta Φ: dirección de migración

I Explicativa Θ: dirección do vento ás 6am

I Resposta Φ: dirección do vento ás 12am
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Regresión circular-linear

Yi = β0 + β1 cos Θi + β2 sin Θi + εi

lm(peso∼sin(angulo)+cos(angulo))
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Regresión linear-circular

Φi ∼ vM(µi, κ)

µi = γ + 2 tan−1(βXi)

{circular}
lm.circular(type=‘‘c-l’’, y=cdirect, x=distance, init=0.0)
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Regresión circular-circular

cos(Φj) = γc+

p∑
k=1

(βc
k cos(kΘj)+ω

c
k sin(kΘj))+ε

c
j

sin(Φj) = γs+

p∑
k=1

(βs
k cos(kΘj)+ω

s
k sin(kΘj))+ε

s
j

{circular}
lm.circular(type=‘‘c-c’’, y=noon, x=sixam, order=1)
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Regresión tipo núcleo circular-linear

I O modelo:

Yj = m(Θj) + εj

I Axuste trigonométrico local

β0 + β1 sin(Θj − θ)

I Estimación:

(β̂0, β̂1) = arg mı́n(a,b)

∑n
j=1Kκ(θ −Θj)[Yj − (a+ b sin(θ −Θj))]

2

{NPCirc}
bwcv<-bw.reg.circ.lin(angulo,peso)

kern.reg.circ.lin(angulo,peso,bw=bwcv,method="LL")
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Regresión tipo núcleo linear-circular

Φi = [m(Xi) + εi](mod 2π)

I Estimador:

m̂(x) = atan2(ĝ1(x), ĝ2(x)),

ĝ1(x) = 1
n

∑
sin(Φi)Wh(Xi − x), ĝ2(x) = 1

n

∑
cos(Φi)Wh(Xi − x)

{NPCirc}
bwcv<-bw.reg.lin.circ(distance,cdirect)

kern.reg.lin.circ(distance,cdirect,bw=bwcv,method="LL")
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Regresión tipo núcleo linear-circular

Φi = [m(Θi) + εi](mod 2π)

I Estimador:

m̂(θ) = atan2(ĝ1(θ), ĝ2(θ)),

ĝ1(θ) = 1
n

∑
sin(Φi)Wκ(Θi − θ), ĝ2(θ) = 1

n

∑
cos(Φi)Wκ(Θi − θ)

{NPCirc}
bwcv<-bw.reg.circ.circ(sixam,noon)

kern.reg.circ.circ(distance,cdirect,bw=bwcv,method="LL")
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Paquetes de R

I circular: manexo de datos circulares

I NPCirc: técnicas non paramétricas

Bonus:

I directional: manexo de datos direccionais
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Maŕıa Alonso Pena Datos circulares con R


	Motivación

